The adoption of the 2030 Agenda for Sustainable Development by the United Nations (UN) most definitely brings well-needed hope in today's technically advanced yet tumultuous and troublesome world where large segments of the population are desperate, helpless, and generally left out. It connects poverty alleviation, human wellbeing, and environmental protection in new and more integrated ways.
The 2030 Sustainability Agenda brings hope by stimulating action over the upcoming years through the implementation of the 17 sustainable development goals (SDGs) and their 169 associated targets in areas of critical importance for humanity and the planet, thus hopefully shifting the world onto a sustainable and resilient path where no one is left behind. International Solid Waste Association (ISWA) was among the first institutions embracing the SDGs and, judging by its undertaking of the hefty global initiative to close the 50 most polluting dumpsites of the world, ISWA is clearly committed to ensure that the SDGs are indeed effectively implemented as soon as possible. Closing dumpsites constitutes an implicit or explicit target for many of the SDGs, as outlined in the September 2016 ISWA Roadmap Report, unveiled during the ISWA 2016 World Congress in Novi Sad.
Sadly enough, the most recent landslide failure on 11 March at the Koshe dumpsite in Ethiopia's capital Addis Ababa comes to underscore the significance of this ISWA initiative in the most devastating yet not so much pollution-related way: A mound of trash collapsed on an informal settlement killing at least 115 people, the majority of them being women and children, with dozens more still missing. And it is not the first and definitely not the deadliest such tragic failure, both the Payatas in the Philippines (2000) and Bandung in Indonesia (2005) dumpsite landslides claimed more lives, 200 and 143 souls, respectively.
However, no matter how devastating such tragedies are, they are mostly mechanical failures where mountains of trash are piled with little regard for stability. From an engineering standpoint, such failures can be very easily averted, by just following some simple rules of slope stability (while also accounting for flammable methane and other decomposition gases) when piling the waste. And, of course, by moving to a different disposal location, once the waste piling capacity of the site has been reached, which is easier said than done in most of the world, especially in the places that is most needed. This was, at least partly, the case in the latest Koshe dumpsite landslide, where last year, the local authority tried to close the site and relocate dumping to a new landfill site at Sendafa, but opposition by local farmers caused the rubbish collectors to move back to Koshe, leading to the tragic epilogue of 11 March 2017.
Unlike dumpsite landslides, environmental pollution-related tragedies are, by and large, much more subtle, less sudden failures, but in the long run much more devastating for both humans and the environment. There is now growing scientific evidence that exposure to lower levels of chemicals in the general environment is contributing to society's cancer burden. Pollution of air, water, and soil, primarily owing to inadequate management of wastes and chemicals, constitutes the largest threat for disease and death in low-and middle-income countries. The World Health Organization (WHO), Institute for Health Metrics and Evaluation (IHME), and Global Alliance on Health and Pollution (GAHP) calculated that in 2012 exposures to polluted soil, water, and air resulted in an estimated 8.9 million deaths worldwide -8.4 million of those deaths occurred in low-and middleincome countries. In this editorial I place a special focus on significant environmental pollution issues targeted by the SDGs, that would need to be mostly tackled by waste management professionals, both researchers and practitioners; namely, soil and groundwater pollution as they are intricately related to the provision of clean, safe, and accessible water around the world. This is clearly articulated in SDG 6 (Clean Water and Sanitation), but is also implied in the first four SDGs (No Poverty, Zero Hunger, Good Health and Well Being, Quality Education) and is a main thread of SDGs 11 through 15 (Sustainable Cities and Communities, Responsible Consumption and Production, Climate Action, Life Below Water, Life on Land). The rest of the SDGs can also be linked to soil and groundwater pollution, although under a more subtle, indirect context.
To this date, the traditional, highly successful technologically approach, ensuring availability of safe potable water, has been mainly based on wastewater treatment and desalination advances. This has provided a very solid and effective applied science and engineering foundation and a highly entrepreneurial and very profitable business environment. However, in my view, at this time, there has to be a shift in focusing more on groundwater protection and treatment. Considering that about one-third of the world population lives in slums, without adequate sanitation and other public services, wastewater treatment and even more so desalination require, for the most part, relatively high capital investments. Conversely, protection, pumping (even from larger depths), and treatment of groundwater can be a significantly more affordable and flexible option, ensuring access to safe potable water, until the economics would allow for upgrading to the high-tech, yet more costly, wastewater treatment and desalination infrastructure. Aside from this, as a direct result of overpopulation and climate change, there is an
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Groundwater practically accounts for roughly 98% of the global fresh water reserves, when considering the fact that glaciers by and large melt away in ocean environments with the resulting water being saline. As an advent of population growth and climate change, presently in most countries more than half of the extracted groundwater is used for meeting domestic needs, whereas globally 25%-40% is used as drinking water indicating that the demand for clean groundwater has already grown dramatically (National Ground Water Association, 2016) and it is bound to grow even further. Even though diminishing groundwater resources will most likely be an issue in the long term, presently the largest single threat to this most valuable resource is soil and subsequently groundwater pollution. Groundwater and soil pollution are strictly related, and as a consequence, methods employed for soil decontamination would indirectly affect groundwater and vice versa. Soil and groundwater are predominately threatened by pollution from agricultural practices, solid waste and disposal, mining, manufacturing, and other industrial activities. It should be mentioned, however, that soil is a powerful natural filter, so even in cases with significant near-surface soil pollution, deeper aquifers can remain intact and safe for consumption.
Groundwater can be polluted either by geogenic or anthropogenic sources rendering it unusable unless it is effectively remediated. A first indication of the origin of pollution is the level of contamination since in the case of anthropogenic pollution the concentrations detected can be several orders of magnitude higher as compared with those of geogenic origin. Geogenic groundwater pollution, such as the widely publicised arsenic contamination problem in India and Bangladesh, or the hexavalent chromium contamination in California, Italy, Greece, and elsewhere, is exclusively related to the geochemical background of rock and soil, which feeds groundwater with heavy metals at concentrations sometimes capable of posing significant adverse effects to humans and environment (Dermatas et al., 2015) . Geogenic contamination issues can be only resolved by either institutional measures, i.e. provide clean water from an alternative source, or groundwater treatment, the 'pump and treat' approach where groundwater is extracted from the aquifer to the surface and is subsequently treated using conventional methods. The former is not usually a viable option, especially in places that are generally water-strained and poor. The latter is the most common solution and is largely based on widely applied removal and/ or filtration decontamination approaches, which are very familiar to waste management professionals.
Removal methods are based either on photocatalytic processes, especially for degradation of organic compounds, or on chemical precipitation (hydrolysis) and coagulation processes, for the removal of heavy metals. However, these processes generate large amounts of sludge that require further treatment and are thus considered to be mostly unsustainable, especially for the treatment of large quantities of dilute aqueous streams like groundwater. Filtration techniques are processes that gained significant attention in recent years, but are also plagued by significant disadvantages. The very low sorptive capacity, the fact that some processes usually include precipitation as an intermediate step, and the very high cost are some of the characteristics that render them undesirable in removing toxic trace elements from groundwater. The combination of targeted adsorption-based processes with the previously mentioned filtration techniques (e.g. by coating the filter sand with nano iron oxides or hydroxides), has thus emerged as a viable and promising alternative for enhancing the efficiency of pump and treat methods, making them both technologically and economically effective. Nano iron oxides and hydroxides occur naturally in the earth's crust by various environmental sources such as volcanoes and fires. Their natural occurrence can offset secondary contamination effects caused by their addition and possible subsequent release in the aquifer, since their addition simply constitutes an 'enrichment' of the aquifer with iron oxides. However, uncertainties over the iron nanomaterial health impacts and their environmental fate must be addressed before their widespread application.
Anthropogenic pollution includes the presence of either heavy metals (arsenic, chromium, cadmium, cobalt, manganese, zinc, copper, mercury, etc.) or organic (persistent organic pollutants (POPs), volatile organic compounds, petroleum hydrocarbons, dyes and pigments, insecticides and herbicides, pharmaceutical compounds, organohalides, etc.) compounds in groundwater as a result of inappropriate waste management and disposal (Dermatas and Panagiotakis, 2012) . And although conventional hazardous pollutant presence is declining in many industrialised areas, additional, usually man made organic contaminants, are raising new concerns, resulting in further exposure to legacy pollution.
Especially in the cases of anthropogenic pollution, the release of pollutants from the solid phase to water and vice versa, otherwise known as contaminant bioavailability is the key factor to consider. This is so in order to effectively remediate the legacy pollution soil groundwater sites and hence provide a clean and safe water supply. However, at this point and in most of the world, there is limited information on contaminated groundwater altogether, that is, where and how much of it is polluted. Moreover, groundwater remediation is presently a very costly alternative plagued by significant uncertainties of application effectiveness. Thus, advances are required in identification and characterisation as well as treatment of contaminated groundwater both in-situ (e.g. permeable reactive barriers, PRBs) and ex-situ (e.g. pump and treat with subsequent adsorption-based removal or filtration of the pollutants followed by reinjection of clean groundwater). To this end, the ever-increasing use of nanomaterials seems to be gaining ground, but as already mentioned, we should be very careful when considering the largely yet-unknown health effects associated with their use and ultimate fate.
Water and soil pollution are also the central issue on the ninth target of SDG 3, which is by 2030, to substantially reduce the number of deaths and illnesses. Here there is ample room for additional work to first establish existing exposure levels in air, water, and soil for a much wider set of locations and conditions, and to then try to limit those exposure levels below certain safe thresholds. With respect to establishing exposure levels, there is an ever-increasing need for faster, simpler, less costly yet reliable methods of direct or indirect measurement of pollution levels, especially in soils because of their combined role as both the main source and ultimate sink of pollutants. The highlight here is again bioavailability, since it is otherwise very difficult for pollutants to eventually make their way to target organs in the human body, thus ultimately resulting in illness and death. Pollutant bioavailability is also the key factor when trying to develop technological alternatives to limit exposure levels. Clearly, a lot of work has to be done in pollution prevention in the first place, but given the everincreasing legacy pollution sites, there is a pressing need to focus on bioavailability as a means to design optimised remediation schemes that will at least limit the exposure of legacy pollution to acceptable, health-wise, levels. As already mentioned, in both the first two SDGs there are targets set that amount to making sure that human exposure to pollution is limited (Goal 1, Target 5), and that land and soil quality should be progressively improved (Goal 2, Target 4), in line with the discussion above.
Rising demands for housing in urban areas owing to rapid urbanisation has led to informal settlements (shantytowns, favelas) in contaminated areas in many countries, including abandoned legacy contamination industrial sites. These need to be cleaned up for cities and communities to ever be sustainable (SDG 11) . Moreover, owing to the unprecedented pollutionrelated degradation of ecosystems and their services owing to unsustainable production and consumption patterns, economic growth will have to be decoupled from resource use and environmental degradation (SDG 12). First, in poor societies, lack of access to basic goods and services that would enable and create opportunities for economic and social development is a wellknown barrier to wellbeing. Second, ever-increasing levels of consumption of goods and services among high-consumption groups do not lead to greater levels of wellbeing or human development. In fact, vast disparities, be it in income and economic opportunity or in use of services, are, in themselves, a barrier to wellbeing and development. Waste generation will almost double to 2.2 billion tonnes per year by 2025, so the levels of pollution will also increase inevitably and we will have to remediate yet more legacy contamination sites. Integrated management of chemicals and waste will help prevent or minimise toxic substances from entering the environment and reduce the need for difficult and costly environmental remediation. Again, controlling contaminant bioavailability is key in preventing or minimising this environmental degradation in the first place. Climate change (SDG 13), as already mentioned, places an additional pressure on groundwater resources so any action undertaken to combat climate change will also assist in alleviating the groundwater scarcity too. Finally, SDGs 14 and 15 (Life Under Water and Life on Land), are intricately linked to soil, sediment, and water pollution, so by tackling those we also work towards successful implementation of the SDGs.
Pollution of soil and groundwater pollution has adverse implications for sustainable development, exacerbates poverty and income disparities, harms the environment and limits biodiversity, brings about poor health, illness, disability and death, and hinders economic growth and development. Conversely, resolving soil and groundwater pollution issues will favour sustainable economic growth, while increasing access to valuable resources, such as reclamation of remediated land in urban areas and access to clean groundwater in contamination impacted areas. Most importantly, the proper management of chemicals and waste leads to the effective realisation of several human rights, including the right to life, the right to health, and the rights to clean water, food, adequate housing, and safe and healthy working conditions. The diversity and potential consequences of soil and groundwater pollution impacts, combined with the limited capacity in developing countries and economies in transition to manage such impacts, make the proper management of waste and toxic chemicals a key cross-cutting issue for achieving the sustainable development goals. Researchers are encouraged to consider the links between MSW management and the SDGs in their work, and to report on pertinent findings in papers submitted to WM&R.
